Different affinities of inhibitors to the outwardly and inwardly directed substrate binding site of organic cation transporter 2.
The rat organic cation transporter 2 (rOCT2) was expressed in Xenopus laevis oocytes and cation-induced outward and inward currents were measured in whole cells and giant patches using voltage clamp techniques. Tetrabutylammonium (TBuA) and corticosterone were identified as nontransported inhibitors that bind to the substrate binding site of rOCT2. They inhibited cation-induced currents from both membrane sides. Increased substrate concentrations could partially overcome the inhibition. At 0 mV, the affinity of TBuA from the extracellular side compared with the intracellular side of the membrane was 4-fold higher, whereas the affinity of corticosterone was 20-fold lower. The data suggest that the substrate binding site of rOCT2 is like a pocket containing overlapping binding domains for ligands. These binding domains may undergo separate structural changes. From the extracellular surface, the affinity for uncharged corticosterone was increased by making membrane potential more negative. This implies potential-dependent structural changes in the extracellular binding pocket and existence of a voltage sensor. Interestingly, at 0 mV, an 18-fold higher affinity was determined for trans-inhibition of choline efflux by corticosterone compared with cis-inhibition of choline uptake. This suggests an additional high affinity-conformation of the empty outwardly oriented substrate binding pocket. A model is proposed that describes how substrates and inhibitors might interact with rOCT2. The data provide a theoretical basis to understand drug-drug interactions at polyspecific transporters for organic cations.